Objectives-There are sparse data on the career pathways of graduates of emergency ultrasound fellowships. The authors sought to define the characteristics of graduates and their reported career paths after training through this survey study.
mergency ultrasound (EUS) has gained significant recognition in the clinical practice of emergency medicine (EM) over the past two decades. Simultaneously, the number of EUS fellowship positions available to residents has increased. Only one previous study has looked at the motivation of emergency physicians completing EUS fellowships, and their job satisfaction after graduation. 1 Similarly, there are sparse data available on the career pathways pursued by graduates of these fellowship programs after completion of training.
Factors that influence the decision to enter into a fellowship training program are varied, and may be exposure-or goal-driven. For example, by having an EUS fellowship on site, EM residents exposed to ultrasound as a subspecialty may be more likely to pursue a fellowship themselves. 2 Prospective fellows enter the field with differing goals and personal values. They consequently pursue different career paths after completion of their fellowships. Factors identified as driving physicians toward academic medicine include the desire for intellectual stimulation, [3] [4] [5] the desire to do research, 4 the desire to teach or make a contribution to medicine, 6, 7 and the exposure to strong mentorship and role modeling in the academic arena during residency training. 3, 4 In a 2013 survey of academic chairs, ultrasound was listed as the most desirable fellowship training by 55% of chairs. 8 Recognizing and describing the strengths and weaknesses of fellowship graduates and their programs allows a subspecialty to pinpoint areas for improvement, provide better guidance for residents and potential applicants, as well as promote the skills gained that give their fellowship graduates a unique advantage in the job market.
9,10 A better understanding of the impact of ultrasound fellowship training on its graduates will also aid future candidates in assessing the utility of pursuing fellowship as a career decision.
This survey study aims to quantitatively describe the career path trends for EUS fellowship graduates. We look specifically at the skills graduates feel they gained beyond the technical aspects of ultrasound scanning and their satisfaction with the fellowship experience as a whole, with particular emphasis on how it positioned them for future career steps.
Materials and Methods

Study Design
This was a survey-based study using a 26-question, anonymous, electronic questionnaire. We used Qualtrics software (Qualtrics, Provo, UT) with an online link distributed to participants via electronic mail. An introductory paragraph addressed to participants emphasized the confidentiality and voluntary nature of the study. No incentives were offered for completion of the questionnaire. Qualitative and quantitative data were gathered. The institutional review board for each of the authors' institutions approved this study.
The questionnaire was designed by consensus of the study investigators. One of the primary investigators (D.P.) has completed extensive training in qualitative research methodology with specific application to medical educational inquiry as part of his doctoral program in pedagogy. The questionnaire was piloted among a group of EUS subject-matter experts and medical education survey methodology experts. The faculty provided questionnaire edits on clarity and content.
The electronic link to the questionnaire distributed to participants was tested for functionality by investigators prior to distribution. Duplicate completion of the survey by any one participant was prevented by disabling this feature on the Web-based survey tool. Participants could go back to change answers, and no answer was mandatory for completion of the survey. Nonresponders received a total of three further prompts over the course of 4 weeks after the initial e-mail to complete the study.
Selection of Participants
Participants included current fellows and graduates of EUS fellowship programs based in the United States over the past 10 years. A comprehensive list of graduates was obtained directly from the website (eusfellowships. com) and from fellowship directors. All fellowship graduates were eligible. Data were collected during a 4-week period in May 2015.
Data Analysis
Survey data were exported into Microsoft Excel spreadsheets (Microsoft Corp, Redmond, WA) for analysis. The survey consisted of quantitative questions that required respondents to make a discrete selection from listed choices, including the option of "other" with a text clarification box. It also included qualitative questions that were open-ended with unlimited free text entry. For quantitative data, proportions are reported as percentages with 95% confidence intervals (CIs), and continuous variables as medians with quartiles. Because not all questions in the survey were mandatory, the number of respondents for each individual question was used as the denominator to calculate percentages. For certain questions, multiple responses were possible, so percentages may not add up to 100%. For qualitative data, open-and axial-coding methods were used to code individual open-ended responses, generate concepts, and organize into thematic categories by three research associates trained in qualitative analysis for agreement.
Results
The survey was sent to 597 fellows from 70 EUS fellowship programs. A total of 336 participants completed the survey, with a response rate of 56%. The average age of respondents was 36.4 years, of which 58% were male.
States with the highest percentage of fellowship-trained graduates currently in practice were California (n 5 57, 18%), New York (n 5 55, 17%), Texas (n 5 26, 8%), and Massachusetts (n 5 21, 7%).
Most of the fellowship graduates had MD degrees (n 5 296, 89%), followed by DO degrees (n 5 32, 10%), and a small number with PA degrees (n 5 2, < 1%). Sixty percent of graduates attended a 3-year EM residency and 29% attended a 4-year EM residency. Most (87%) did not take time off between fellowship and residency. Eleven percent reported pursuing further fellowship training in addition to ultrasound. The most commonly chosen areas were pediatric EM (n 5 14) and critical care (n 5 3) ( Table 1) .
Practice settings after fellowship varied. Sixty-three percent (95% CI, 62.9, 63.1) of graduates began working full-time in an academic setting, whereas 24% (95% CI, 23.9, 24.1) began working full-time in a community setting (Table 2) . Of those entering an academic setting immediately after fellowship, 72% (95% CI, 71.9, 72.2) were hired directly as core faculty. Thirty-three percent (95% CI, 32.7, 33.3) took a position as ultrasound division director, whereas 4% (95% CI, 3.7, 4.3) became fellowship director and 3% (95% CI, 2.7, 3.3) became ultrasound medical student director (Table 3) .
On a self-rated Likert scale of confidence in various skills, fellowship graduates reported a statistically significant increase in the following skills: bedside scanning, research skills, and administrative skills. Additionally, graduates felt that they developed a variety of broader skills, including general administrative, communication, critical care, educational, leadership, and research skills (Tables 4 and 5) .
Currently, 67% of respondents (95% CI, 66, 68) identify ultrasound as their main academic focus, whereas others identify resident education (6%; 95% CI, 5.6, 6.4), administration (5%; 95% CI, 4.6, 5.4), medical student education (2%; 95% CI, 1.6, 2.4), and research (2%; 95% CI, 1.6, 2.4) as their focus. Other areas identified included simulation, faculty development, FT, full-time; PT, part-time. continuing medical education programs, quality improvement, and global health. Current positions held varied widely (Table 6 ). Most of the fellowship graduates (89%) believe that completion of an EUS fellowship led directly to their current employment position. Ninety-three percent would recommend an EUS fellowship to current residents, and 94% would pursue an EUS fellowship again if faced with the same career decision.
Discussion
This survey study consisted of a general survey of EUS fellowship graduates and their chosen career paths after completion of fellowship. Fifty-eight percent of graduates responding were male, as compared with 62.5% of current EM residents nationally. 11 Most graduates (50%) are clustered in a limited number of geographic areas, including California, New York, Texas, and Massachusetts. This is likely related to the number of academic centers as well as density of population in these areas compared with the rest of the United States. It does provide an interesting perspective on possible clustering of cognitive resources in limited parts of the country. Although it was not explored in our survey, the competitive job market in these regions may also have contributed to residents deciding to pursue fellowships.
Residents from 3-year EM programs were more likely to pursue ultrasound fellowships. A variety of factors may have played into their decision. A more limited scope of training during a 3-year residency with less elective time may have led to a desire to further explore an academic area of interest. Alternatively, an EUS fellowship may represent a path to becoming equivalently or more competitive in the academic job market when compared with candidates from 4-year EM residencies. Given the disincentive of a lower paying fellowship when compared with a full-time clinical position, it is not surprising that most residents pursued fellowship immediately after residency, rather than returning after time spent in the work force.
Although fellowship graduates were almost three times more likely to enter an academic setting, a large number (26%) did pursue work in part-or full-time community settings. This may reflect a limited market for ultrasound-trained academicians, or it may be an indicator of the varied intentions of fellows pursuing further education. The broad skill set obtained during ultrasound training most certainly can provide an advantage in both community and academic settings. Some graduates may be seeking to enhance their ability to take on an educational, research, or administrative role in an academic department. Others, meanwhile, may be seeking increased marketability in a predominantly clinical setting by promising expedited patient care and improved cost efficiency through application of their sonographic skills. With ultrasound training now universally entrenched in the core EM residency curriculum, future fellows may have more specific academic goals in mind when pursuing further training.
It is clear that graduates of EUS fellowships feel they are receiving training in areas beyond core sonographic skills. These range from preparation for the administrative components of running an ultrasound program (eg, quality assurance, data storage, faculty development, research and educational curriculum development). These provide multiple avenues for contribution to an academic department that are not all directly related to ultrasound itself, as evidenced by the number of graduates ultimately pursuing career paths in resident and medical student education, as well as administration.
With 67% still identifying ultrasound as their "academic niche," most graduates are happy with their decision to pursue an ultrasound fellowship and would recommend this path to current residents. Although 33% are no longer focusing their careers on ultrasound primarily, 89% do believe that their fellowship contributed to putting them on their current track. This diversity of postfellowship pursuits demonstrates the broad applicability and appeal that EUS training has for many EM residents. It does also suggest that with such diverse goals in mind, fellows likely use EUS as a springboard into a wide array of other areas. The range of career opportunities available to graduates of EUS fellowships may be broader than for graduates of other EM fellowships, although further study would be necessary to determine this.
Certainly the 89% satisfaction rate should indicate that the current EUS fellowships are on target with the education they are providing. These data may be useful for fellowship directors to illustrate to prospective applicants what they may expect from their training. Furthermore, it may help applicants ascertain whether their goals for fellowship align with what they should expect to gain from it. This, in turn, may help in the recruitment of suitable residents that will indeed be a good fit for an EUS fellowship.
There are several limitations to our study. A 56% response rate is less than desired. Although the response rate may be lower than ideal, the clustering of results does suggest that the accuracy is high for the group sampled. It should be considered, however, that because of the possible biases in the responding population, the results could vary if a greater response rate had been achieved. In addition, there may be some bias in who replied to our survey, as graduates currently involved in academics may have been more likely to reply, whether due to empathy for the academic pursuit of research or out of interest inherent in their own academic involvement in the field. Alternatively, physicians in the community may have more enthusiasm for participating in a survey study if they have less frequent exposure to such research activities and requests for input, thereby suffering from less survey fatigue. Anyone who no longer considers ultrasound as their primary niche may have had reservations or less interest in answering the survey. We also relied on the eusfellowships.com website for a list of current fellowships and on fellowship directors to provide us with up-to-date lists of previous fellows, along with their contact information, which may have been incomplete.
Future directions of study should include a more detailed evaluation of areas of dissatisfaction in EUS fellowships. This would provide yet another avenue for improving the current fellowship offerings. Comparing EUS fellowships with other EM fellowships may also be illuminating, especially with regard to the percentage of graduates who are still pursuing their fellowship domain as a primary "niche."
This study demonstrates that graduates of EUS fellowships are pursuing a variety of careers after fellowship. They identify a number of skills gained during the course of fellowship, and 89% feel that their fellowship contributed to their current position. Almost all graduates are happy with their choice of pursuing a fellowship and would recommend this choice to prospective applicants.
